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(54) METAL WIRE FOR REINFORCING ISSUES FABRICATED OF ELASTOMER MATERIAL. ISSUE MADE OF 
MESH ELASTOMERIC MATERIALS CONTAINING REINFORCING METAL WIRE WITH COATING, AND 
AUTOMOBILE TIRE CONTAINING SUCH A WIRE 



(57) Abstract: 

FIELD: reinforcing means. SUBSTANCE: 
invention relates to a wire with coating 
composed of two concentric layers made up of 
zinc-nickel and zinc-cobalt alloys wherein 



inner layer contains more than 90% nickel, 
whereas outer one has more than 50% of 
nickel or cobalt. The wire is best suited 
for reinforcing tires. EFFECT: improved 
performance characteristics. 14 cl, 5 tbl 
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(54) METAJMHMECICAfl nPOBOJIOKA flfl* APMMPOBAHHfl H3AEJlHtf, M3rOTABJIMBAEMblX 143 
3/lACTOMEPHOrO MATEPHAJ1A, H3flEJlHE H3 CMECM CETMATblX 3JlACTOMEPHblX MATEPWAJIOB, 
COAEP^KAIMEE APMUPYIOmyiO METAJlJlUHECKyiO nPOBOJIOKy C nOKPblTMEM, H ABTOMOEHJIbHAfl 
LUUHA, COflEP>KAlMA« APMUPYKDUiyiO METAJIJIMMECKYK) nPOBOJIOKy C FlOKPblTVIEM 



(57) Pecf>epaT: 

H3o6peTeHne othochtca k MeTaruumecKotf 
npoBOJiOKe Ann apMnpoBaHnw n3Aennft\ 
n3roToanfleMb«x M3 anacTOMepHbix MaTepwanoB, 
oco6eHHO, ujmh Ann rpaHcnopTHbix cpeACTB. 
npoBOJiOKa, o KOTopofi nAeT pe^b, wweeT 
noKpbuuie, o6pa30BaHHoe AByMH 



KOHI^eHTpMMeCKMMM cnoflMH ClinaBOB L^UHKa c 

HHKenew n qnw<a c Ko6anbTOM, w BHyTpeHHHM 
enow noKpbunfl MMeeT coAepraHwe qnHKa 
eojibiuee, MeM 90%, b to Bpeivm, KaK HapyaoHbifi 
cnofi nwieeT coAepxaHne Hi/wena hjim Ko6anbTa 
6o/ibLuee, MeM 50%. 2 c. m 11 3.n. cfwibi, 5Ta6rt. 
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HacTOfli^ee n3o6peTeHne othocmtch k 
MeTanJiMMecKoPi npoBonoKe c AByxcnotfHbiM 
noKpbiTneM, b MacTHOCTM k CTa/ibHofi npoBonoKe 
Ann apM^poBaHnw vizp,enm t M3roToaneHHbix m 
snacTOMepHbix MaTepnanoB, a TaioKe k 
n3AennflM 1*3 3nacTOMepHbix MaTepnanoB, 
apMMpoBaHHbix ynoMHHyTotf npoBonoKOfl, b 

MaCTHOCTM K LUHHaM A^fl Tpa HCflOpTHblX cpeACTB. 
H3BeCTHO, MTO Ana 3ai4MTbl OT K0ppO3HM 

MeTaiwHHecKoB npoBonoKw, BHeApeHHOfl b 
3/iacTOMepHbivi MaTepna/i, m Ana nojiyneHHfl 
xopoiueff aAre3MM TaKoft npoBonoKW k 
ajiacTOMepHOMyMaTepwany nposonoKy 
noKpwBaiOT MeTaonnMecKUM cnnaBOM. 

CnnaB, KOTopbii* b Tenenwe AnwTe/ibHoro 
spewieHU npMMeHfljin Ana noKpbJTMW npoBonoKM, 
apMMpyiou^evi M3AeJin« M3 3/iacTOMepHbix 
MaTepnanoB, npeACTaBnaeT cocoft cnnaB Me ah 
m i^MHica, 6anee KOHKpeTHO, cnnaB, coAep)Kai4M« 
npn6nn3MTe^bHo 60 70% Mem n 
npn6jiM3MTenbHO 40 30% u,MHKa. 

KaK ywe n3BecTHO. MeTanxiMMecKaa 
npoBonoica, noKpbiTan cnoeM BbiiueynoMHHyToro 
cnnaBa, noKa3biBaei\ co BpeMeHeM, yxyAiueHne 
aAre3MM k anacTOMepnoMy MaTepna/iy, u He 
o6jiaAa©T yAoaneTBopwTenbHofi 3au4WTotf ot 
Koppo3MM. MTo6bi npeoAoneTb o6a HeAOCTanca. 
npeAno)KeHO npnMeH$rrb Ann noKpbiTHfl Apyroe 
Tunw cnjraBOB. 

B wacTHocTH 6bino npeAnoweHO ppn 
<$opMnpoBaHna Ha nposonoKe cnon noKpbiTVifl 
npuMeHHTb TpoRHbie cnnaBbi cnnaBbi JiaTyHM 
(Cu Zn) c AoSaB/ieHHbiMH HWKeneM, vu\v\ 
Ko6ajibTOM, win ApyrHM MeTannoM b KaMecTBe 
TpeTbero sneMewa. CnnaBbi TaKoro Tuna p&\ot 
HeKOTopwCi nono>KMTejibHbJM sc^eicr b anaHe 
CHHweHwa noiepn, co BpeMeneM, aAresnn k 
3/iacTOMepHbiM MaTepnanaM w ynymueHMfl 
3au^MTbi npoBO/ioKM ot Koppo3nw; OAHaKO 3ioro 
ynyniueHMfl HeAocTaTOMHO, mtoou AQCTHHb 
3HaHMTenbHoro nosbiiueHUfl ypoBHJi KanecTBa 

M3Ae/lMl1, M3rOTOBJieHHblX M3 snacroMepHbix 

MaTepnanoB, apMMpoBaHHbix npoBonoKotf c 

nOKpblTMeM M3 T3KMX cnnaBOB, OC06eHHO UJUH. 

flpyrovi BapnaHT, KOTopbitf 

yAOBJieTBopweribHO pewaeT o6e 3aAaMH, 
onucaH b EBponaTeHTe 283738, BnaAenbupM 
KOToporo flBJineTcfl 3a«BHTerib. 

3to peiueHMe 3aKniOMaeTCfl b tom, mto 
MeTannnMecKafl npoBonoKa noKpbiBaeTca AByiw« 

KOHI48HTpHHeCKMMM, pacn0JlO>K8HHbfMM OflHH H8A 
ApyrMM, CJ1051MM, M3rOTOBJieHHblMM M3 COnaBOB. 

Bbi6paHHbix cpeAM cnnaBOB ijuHKa c HHKeneM h 
L^MHKa c Ko6anbTOM, npw stom BHyTpeHHtw cnofi 
cc-Aep>KMT I^MHK B KOJlUMeCTBe or 60% ao 90% 
BKHK)MMTenbHO, B TO BpeMH K3K H3py)KHblM CHOPi 

ccAepttMT HHKenb mw Ko6anbT b KoriHMecTBe ot 
60% ao 80% BJOiJOMirrenbHO. 

B COOTBeTCTBM H C BblLUeynOMHHyTbIM 

EBponaTeHTOM, peujaeTca npo6neMa 3aiAMTbi 

npOBOJlOKH OT KOpp03MM, T3K )Ke. KaK H 

AocTurawTCH npneMXieivibie 3HaneHHfl noTepn, c 
TeneHneM BpeweHM, aAre3nn k 3/iacTOMepHbiM 
MaTepnariaM, ho eu\e cymecTByioT HeKOTopwe 

npo6/ieMbl, CB513aHHbie C npOH3BOACTBOM TaKOM 

npoBOJioxvt b npoMbtujjieHHOM MacLLn~a6e. 

HeyAa^n npoMbimneHHoro npoM3BOACTBa 

HMeKJT M6CTO Ha CTaAHH BOJIOHeHMfl, KOTODOMy 

noABepraeTC^ nposonoKa nocne 0opMMpoBaHM« 

nOKpblTH^, M 3aK/1K>Ma»OTCfl B TOM, HTO 

Ha6/iK)AaiOTCfl c/iulukom MacTbie pasnoMbi 
npoBonoKM bo BpeMfl BOJioMeHMfl, a TaioKe 

M3/1MLUKVI npOBOnOKM Ha BOnOMMJlbHblX flOCK3X. 
B COOTBeTCTBMli C H3CTOJ1IHHM 

M3o6peTeHMeM, Hatoeno, mto bo3mo>kho 
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npon3BOAHTb MeTarinMMecKyio npoBonoicy An« 

apMUpOBaHMfl M3AenHi^, H3rOTOBJieHHblX M3 
3JiaCTOMepHblX MaTepMaJlOB, M npOM3BOAMTb 

n3AeriMP, M3roTOBJieHHwe H3 axiacTOMepHbix 
MarepMa/ioB, apMMpoBaHHbix na3BaHHO^ 
npoBonoKoti, KOTopan coxpaHfleT xopoiuyk) 
aAre3nio k 3/tacTOMepHbiM MaTepnanaM c 
TeMeHMewi BpeMenn m xopoujee conpoTnaneHMe 
Koppo3nn, mto yxe 6bino AOCTumyTo b 
EBponaTeHTe 283738, ho, 60/iee Toro, TaKafl 
npoBonoKa He wwieeT HeAocTaTKOB, 
npenflTCTByioiMux BoncweHHK), KOTopwe 
npMcyuuin npoBonoKe, cooTBeTCTBy lome^ 
ynoMAHyTOMy naTeHTy, n 3To, KaK hw cTpaHHO, 
AOCTMraeTC^ 6naroAap» perynnpoBaHMK) 
KonnMecTBa HMKerm mjih Ko6aribTa bo 
BHyTpeHHeM cnoe noKpbrrnp. 

C oaho^ CTopoHW, HacTOflinee ktao6peTeHne 
OTHOCMTCH K MeTa/uiMMecKO^ npoBonoKe Anfl 
apMMpoBaHUfl MSAennK, M3roToaneHHba M3 
sjiacTOMepHwx MaTepwanoB, KOTopaw 
cna6)KaeTc« noKpuTnew, cocto«i4mm W3 AByx 
KOHi^eHTpuMecKMX c/ioeB, pacnono>KeHHUx 
paAMaribHO oahh noBepx Apyroro, npMMeM 06a 
CilOfl H3rOTOBT!fllOTCfl M3 conaBOB, Koropbie 
Bbi6npaioTCfi cpeAH cnnaBOB u^hkb c Ko6anbTOM 
n i^MHKa c HMKe-newi, oTfiMMaioiAeRcfl TeM, mto 
C0Aep)KaHMe i^MHKa b cn^aBe, M3 KOToporo 

H3rOTOBJlfleTC« BHyTpeHHH^ cno^ nOKpblTMfl, 

npeBbiiuaeT 90% a b cruiaBe, M3 KOToporo 
M3roToanfleTC« HapyxHbiPi enow, coAep>KaHkie 
HMKenfl mtim Ko6anbTa npeBbiiuaeT 50% 

C APyrow cropoHbi, Hacroflmee M3o6peTeHMe 
othochtc« k M3Aenwo 1/13 ciwecH ceTMaTbix 
anacTOMepHbix iwaTepManoB, a MacTHocTH k 
tunHe Ann TpaHcnopTHoro cpeACTea, 
coAepxameMy apMMpyioinyio MeTaonMMecKyio 
npoBOJioKy, CHa6>KeHHyK) noKpbiTneiw, 

COCTOJm^HM H3 AByX KOHL^eHTpHMeCKMX c/ioeB, 

pacno/io>KeHHbix paA^ajibHo oahh noBepx 
Apyroro, npunewi 06a ynoMSHyTbie cnofl 

H3rOTOBJIH»OTCy? M3 cnnaBOB, KOTOpbie 

Bbi6npaK)TC5? cpeAH cnnaBOB i^MHKa c KooanbTOM 
ia 141/iHKa c HMKeneM, h ynoMf?HyToe MSAenwe 
OTJiMMaeTcn Tew, mto coAepwaHHe i^nHKa b 
cnpaBe, M3 KOToporo M3roTOBn5?eTC5i BHyrpeHHMM 
enow noKpuTfia, npeBbiiuaeT 90% a b cn/iaBe, H3 
KOToporo M3roTOBnfleTc»Hapy>KHb»fi cnotf 
noKpbiTHfl, coAep>KaHMe HMKeriR h/im KOoanbTa 
npeBbiuiaeT 50% 

flnfl nyMiuero noHHMaHHH HacTO^mero 
n3o6peTeHnw nanee npuBOAHTc^, c noMombio 
npHMepoB, onncaHne HeKOTopbix BapwaHTOB 
ocyu^ecTBneHMn M3o6peTeHHfl. 

06Hapy>KeHHa« MeTanriMMecKafl npoBonoKa, 
Mcnonb3yeMa« b HacTOfliMeM M3o6peTeHnn, 
flB/meTCfl o6biMHoPi MeTanriMMecKoPi 
npoBonoKO^, CAenaHHovi. b m3cthocth M3 cTaxiM, 

H XOpOLUO H3BeCTHa B TeXHO/lOrMH pe3MHbl. M, B 
MaCTHOCTM B TexHO/iorviM UJMH. Ha nOBepXHOCTH 
TaKoPi o6na>KeHHO^ npoBonoKM nepBbiM cno^ 
noKpbiTHfl o>opMMpyeTCfl H3 MeTannnMecKoro 
cnnaBa, Bbi6paHHoro cpeAn cnei^nanbHbix 
oca>KAeHHbix raribBaHMMecKM cnnaBOB uyima c 
Ko6anbTOM h cnei^nanbHbix cnnaBOB 141*1 HKa c 
HMKeneM. 

Cnei^HanbHbie MeTannnMecKne cnxiasbi 
14MH10 c Ko6aribTOM m 141/iHKa c HMKeneM, 
npuroAHbie Anfl cfx^pMnpoBaHna nepBoro cnoa 

nOKpblTMfl Ha npOBOnOKe, B COOTBeTCTBWM c 

M3o6peTeHneM, oT/iMMaioTCfl TeM, mto 
coAepHCBHwe UMHica b hmx npeBbiiuaeT 90% 

Ecxin b MeTannwHecKOM cnnaBe, KOTopbiK 
ncnorib3yeTCfl An« c{)opMMpoBaHnn nepBoro 
cnofl noKpbiTMP, npucyTCTByeT Ko6anbT, 
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CMMTaeTC5? t mto yMeHbiueHne npoi^eHTHoro 
coA©P>KaHHfl 3Toro aneMeHTa OTHOCMTenbHO 
14HH10 6yA©"r 6naronpMHTCTBOBaTb M cnoco6Hoc™ 

K BOJlOMeHMO" npOBOJIOKM. 

B COOTBeTCTBMH C BblWeCKa3aHHbIM, 

coA©p>KaHMe Ko6aribTa aoh>kho 6biTb, 
npeAnoMTHTenbHO, MeHee 5% m p&Ke 
npeAnoMTMTe/ibHee, ecnH oho 6yAeT He BbJLue 
2% 

0>opMnpoBaHMe nepBoro cnofl noKpu™* Ha 
npoBO/ioKe mo>kho ycneuiHo BbinonHWTb nioGbiM 

H3B9CTHblM CnOCOCOM, M 0C06eHH0 OAHMM H3 

AByx MeTOAOB^ onucaHHbix b 3a^BKe Ha 
EBponaTem- N 283738. 

HanpHMep, no cnoco6y oAHOBpeweHHoro 
ocajKAeHMfl AByx MeTannoB L^Htca n umenn b 
ranbBaHMMecKO^ BaHHe, b kotopow KonnMecTBa 
3TMX AQyx MeTannoB aha 4>opMnpoBaHun 
nepBoro cnoa noKpwTi/ia Ha npoBonoKe, b 
cooTBeTCTBMH c H3o6peTeHweM, yica3aHbi 
3apaHee, cocTaB Ha3BaHH0ft BaHHbi v\ pe>KMMbi 
ocaweHMq flB/ifliOTcy? cjieAyioiMMMn: 

reMnepaiypa BaHHbi or 10°C ao 30°C, 

BKHfOMMTeJIbHO; 

pH BaHHbi ot 4 ao 8, BKniOHWTenbHo; 
ruiOTHOGTb TOica (aMnep/AM 2 ) ot 5 ao 30, 
BicnioHWTenbHo; 

cynbc£aT HMKexifl uiecxMBOAHbiM 170 r/n; 
cynbcfcaT LjuHKa 10 r/ji; 
6ypa 10 r/n; 

xnopucTbiM aMMOHMM 14 r/n; 

naypuncynwfcaT naTpun 1 r/n. 

Eu\e oamh npuMep: ecnw nepBbifi enow 

nOKpblTHfl Ha npOBOHOKe, B COOTBeTCTBMM c 

M3o6peTeHneM, npeACTaBnaeT co6ofi cnnaB 

LJHHKa C K06aflbTOM B 0C060M FipOLjeHTHOM 

cooTHotueHHH, ynoMAHyTOM Bbiwe, cocraB 
ra/ibBaHUMecKOtf BaHHbi n pexuMbi oca>KAeHHH 
TaKoro crinaBa aanflioTCfl cneAyJou^MMn: 

TeMnepaTypa BaHHbi 55°C; 

pH BaHHbi 2±0,1; 

nnoTHOCTb TOKa (awnep/AM 2 ) ot 60 ao 80; 

rerrrarHApar cynbcfcaTa Ko6anbra 120 r/n; 

rerrrarvtApaT cynbcj>aTa uyiHKa 620 r/n; 

cynb4>aT HaTpwfl 75 r/n. 

npeAnoHTMTeribHafl Toni^MHa nepBoro cnoa 
noKpbiTn« bo Bpewifl <£opMHpOBaHHfl caMoro 
cnofl noKpbiTMH \a ao craAHH BonoMeHHfl, 
KOTopow npoBO/ioica 6yAeT noABepraTbcs? nocne 
Toro, KaK noKpbiTue 6yAeT ccfcopMwpoBaHo 
nojiHOCTbio, cocTasnaeT ot 0,25 ao 2 mkm. 

BKniOMHTeilbHO. 

npoBepKy TO/iLUMHbi ocymecTBnflK>T 
nocpeACTBOM o6bWHoro KonvmecTBeHHoro 
anani43a. KawAoe 3HaMeHne TonmnHbi, 
yKa3aHHoe b TeKcre, npoBepeHo tbkmm o6pa30M. 

B cooTBeTCTBuw c n3o6peTeHneM, Ha 
npoBonoKe noBepx nepBoro cnoa cymecTByeT 

BTOpOM CnOH nOKpblTMfl, CCt)OpMMpOBaHHbl^ H3 

cnnaBa, Bbi6paHHoro cpeAM cnnaBOB HHKena c 

LJHHKOM MJ1M K06anbTa C LJHHKOM. OTnMMaiOIAMtfCfl 

TeM, mto coAep>KaHMe b Heiw HHKena v\m 
Ko6anbTa npeBbiwaeT 50% npeAnoHTMTenbHO, 
coAep>KaHkie HMKena ap^dkho 6biTb ot 70% ao 

100% BKmOHHTejlbHO, unw aJIbTepHaTMBHO, 

coAep>KaHne Ko6anbTa aojdkho 6biTb ot 70% ao 
90% 

Btopom gtiom noKpbiTMH TaioKe cfcopwiHpyeTCH 
no cnoco6y, yiosaHHOMy s EBponaTeHTe N 
283738, nocpeACTBOM OAHOBpeMeHHoro 
oca>KAeHHfl MeTannnMecKi4x KOMnoHeHTOB b 
ranbBaHMHecKow BaHHe. 

HanpuMep, ranbBaHMMecican eaHHa ppa 

(fcOpMMpOBaHHfl BTOpOrO CJlOfl nOKpblTMW Ha 

npoBonoice, b cooTBeTCTB h m c M3o6peTeHneM, 
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KorAa ynoMAHyTbitf BTOpow cnofi flBn«eTC« 
cnnaBOMUMHica n HHKen« b npeAnowTMTenbHOM 

npOl^eHTHOM COOTHOUJeHMH, yCTaHOBneHHOM 

Bbiuue, 6yAeT nwieTb cneAyioiMMe pe>KMMbi 
pa6oTbi: 

TeMnepaTypa BaHHbi 60°C; 

pH2,5±0.1; 

nnoTHOCTb Toica (aMnep/AM 2 ) ot 25 ao 35; 

cynwfcaT HHKenn ujecrrnBOAHbifi 550 r/n; 

cynbcfraT i^nHKa 20 r/n; 

6opHa* KMcnoTa 35 r/n; 

cynwfcaT HaTpn« 35 r/n. 

Eu^e oamh npuMep. Eonn BTopov^ cjiom 
noKpuTHH coctout H3 cnnaBa i^MHKa h Ko6anbTa 
b npeAnoHTMTenbHOM npoi^eHTHOM 
cooTHOiueHMM, yKa3aHHOM Bbiiue, ncnonb3yK)T 
cneAyioLuyio ranbBaHMHecKyio BaHHy: 

TeMnepaTypa BaHHbi 55°C; 

pH2±0,1; 

nnoTHOCTb TOKa (awinep/AM 2 ) ot 60 ao 80. 
BKniCNMTenbHo; 

cynb<t)aT UHHKa 620 r/n; 
ojrihdpaT Ko6anbTa 125 r/n; 
cynb0aT HaTpwn 75 r/n. 
npeAnoHTMTenbHafl TonmnHa BToporo cnoa 

BO BpeMfl ct^OpMUpOBaHMfl nOKpblTH5J H AO 

CTaAww BonoMeHMfl, KOTopoi^ npoBonoica 6yA6T 
noABepraTbcn nocne Toro, KaK noKpbrroe 6yAeT 
cc})opMnpoBaHO nonnocTbio, cocTaBnaeT ot 0,25 

AO 2 MKM, BKniOMHTenbHO. 

06maa Tonu4HHa noKpbiTHfl no BbixoAe M3 
BaHHbi 6yAeT cocTaanflTb, cneAOBaTenbHO, ot 

0,5 AO 4 MKM, BKniOMMTenbHO. 

npOBonoKy, cooTBeTCTByioinyio 
M3o6 peTe h nio , AononHeHHyio AByMa 
koh i^e HTpuMecKM mm , pacnonoKeHHbiMH oahh 
noBepx APyroro, cno^Mn noKpbiTHH, MMeioiAMMn 
yKa3aHHbie Bbime OTnum^TenbHbie oco6eHHOCTM, 
noABepraioT o6bWHoK onepai^nw BonoMeHM«, 
nponyciofl ee nepe3 o6biMHbie BononnnbHbie 
Aockh, hto6w yMeHbLUMTb ee o6iahm BHeujHMfi 
AnaMeTp ao npuBbNHbix BennHMH, KOTopwe 
no3Bon«T ncnonb30BaTb ee Ana apMnpoBaHun 
n3AenMpj, H3roTOBnaeMbix us anacTOMepHbix 
MaTepnanoB. 

flpn Mcnonb30BaHMH b npoM3BOACTBe ujmh, 
BonoMeHne BbinonHflioT nocneAOBaTenbHbiMn 
npoxoAaMn ao Tex nop, noKa nepBOHananbHbi^ 
AnaMeTp npoBonoKki (Kone6n»omi4ficfl ot 0,70 ao 

3,70 MM) He yMeHbWWTCH AO 3H3MeHHK ot 0,12 

AO 0,30 mm, BicniOMHTenbHO, npM stom nonynatoT 
ToniUMHy nepBoro cnoa noKpbiTM^ ot 0,15 ao 
0,40 mkm, BKnioHMTenbHO, n Tonu^MHy BToporo 
cnofl ot 0,05 ao 0,20 mkm, BKniOMMTenbHO, n 
TaKMM oSpasoM, o6u4an ToniAMHa noKpbiTMfl 
SyAeT cocTaBnflTb oKOHnaTenbHO ot 0,20 ao 

0,60 MKM, BKniOHMTenbHO. 

OnpeAeneHne HannMUfl Ha npoiOTaHHoft 
npoBonoKe AByx cnoeB mo>kho ocymecTBHTb 
TexHUKoK pyicppaxnm peHTrenoBCKnx nyMetf 
n/nnn MeTOAOM 0>Ke sneiapoHHO^ 
cneKTpocKonMH (AES). 

Taica^, cooTBeTCTByioiAa^ n3o6peTeHMK), 
npoBonoKa peiuaeT onncaHHyio paHee 
npo6neMy, hto narnaAHo AeMOHCTpupyeTC^ 
pesynbTaTaMM ncnbiTannw, KOTopwe 
coo6iAaK)TC« HMMce. 

flnfl 3tmx wcnbiTaHHfi ncnonbsoBann Tpw 
o6pa3i^a npoBonoKH, cooTBeTCTByiomeft 
H3o6peTeHMio KOTopwe b TeKCTe o6o3HaMenbi A, 
B, C, m oGpasei^ y>Ke n3BecTHO^ npoBonoKM, 
cooTBeTCTByioiAe^ EBponaTemy 283738. 
o5o3HaMeHHOM b TeKcre N-j. 

Bee ynoM«HyTbie Bbiiue o6pa3t4bi 
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n3roTOBiiaioT Ha ocHOBe CTa/iM C 70 (oobiMHa* 
CTanb Ana npoBonoKM, npeAHasHaneHHotf Ann 
wcnonb30BaHWfl b npon3BOflCTBe luhh, 
coAepramafl ymepoA b npeAenax 0,70%), n 
ohm nMeioT MAeHTHMHbie pa3Mepbi h dpyicrypy; 
TOMHee, Bee o6pa3i^bi npoBonoKM, ao npoKanoi, 
MMeioT Hapy>icHbi^ AMawieTp 1,40 mm, m 

CHa6)KaJOTCH flOKpblTHeM, CC£opMMpOBaHHblM H3 

AByx, pacnojio)KeHHbJX oamh HaA Apy™w. 

KOHL^eHTpHMGCKMX CJlOeB, KaWAblB H3 KOTOpbJX 

HMG8T ToniAMHy, He npeBWiuaiomyio 2 mkm. 

XapaiaepucTHKM BbiweynoMflHyTbix 
o6pa3i40B npoBonoKM yraaaHw b Ta6n.1. 

Bee onncaHHbie Bbiiue o6pa3Ubi npoBonoKM 
noABepraioT BonoMeHMK), mtoGw yMeHbWMTb ux 
KOHeMHbifi AwaMeTp AP 0,25 mm.mto 03HaqaeT, 
mto TOJimnHa cnoeB noKpbi™* 6yA©T 0,35 mkm 
Ann BHyTpeHHero cno* n 0,15 mkm atia 
BHeujHero cnoa, cooTBercrBeHHO. 

C 3toR uenbio wcnonb3yiOT, iok b CyiMHOCTM 

y>KB M3BeCTHO, 19 BOJlOMUJlbHblX AOCOK, 

n3roToaneHHbrx H3 Kap6nAa BonbqbpaMa Tuna 

V32, B BaHHe C o6blKHOBeHHbiM CM330MHNM 

MacnoM (Macno VSV 351/1 L. nociaBJifleMoe 
Zeller Gmelin); nonyneHHbje pe3ynbTaTbi 
npMBeAeHbi b Ta6n. 2. 

B Ta6n. 2 AaKrrca, b MacTHOCTU 3HaMeHVifl 
BecoBbix noTepb noicpbiTun, b nponeHTax, 
BbJ3BaHHbix ynoMAHyTbJM npoueccoM 
BOAoneHMfl, 3HaHeHHfl, b npoijeHTax Beca 
npoKaTaHHoK npoeonoKM, nocne KOTopbix 

Heo6xOAMMO 33M©H51Tb BOJlOHMJlbHbie AOCKM, H 

3HaHeHMH Beca, b npoLjeHTax, npoKaTaHHow 
npoBo/iOKM aha Kaworo o6pbiBa; npuMeM 
Ben mm una 100 npwHATa Ana o6pa3i^a npoBonoKM 
Ni. 

Pesy/ibTaTbi wcnbrraHHB, npuBeAeHHbie a 
Ta6n. 2, acho noicasbiBaiOT, mto npoBonoxa, 
oooTBeTCTBy fo u\&n M3o6peTeHM{o, peujaeT KaK 
npoGneMy yMeHbiueHHH KonwnecTBa npoBonoKM 
Ha BODOMUJibHbix flocKax bo BpeMa npoLjecca 
BonoMeHMa, Bbino/iHfieMoro nocne AononHeHUfl 
Ha3BaHHow npoBonoKM bo BpeMfl BononeHMfl. 

flanee npOBOAHT ncnbuaHHfi oSpasLjoB 
KopAa, K3roToaneHHoro H3 ywe n3BecTHotf 
npoBonoKM. cooTBeTCTByjomeCi EBponareHTy 
283738, a TaK>Ke M3 npoBonoKM, 
cooTBeTCTByfomew HacTOflmeMy H3o6peTeHwo 
Ana Toro, HTo6bi onpeAennTb BejiuMMHy aAre3i*n 
KopAa k 3JiacTOMepHOMy MaTepwany, m noTep>o 
aAre3nn, co BpeweHeM, KopAa k snacTOMepHOMy 
MaTepnany. 

flflfl 3TMX MCnblTaHHW TOTOBflT CMeCb B 

cootb eTCTB n m c peuerrroM, AaHHbIM B Ta6n. 3. 

06pa34bi Ana stux noc/ieAHMX McnbiTaHum 
rOTOBflT B COOTB6TCTB H M c ASTM D2229-80, 
cornacno KOTopoMy b TeneHne 30 mmh npn 
151 °C npoBOAflT ByriKaHM3ai4Mio He6onbujnx, 
npusMaTMMecKMX 6noKOB anacTOMepHoro 
MaTepnana, b KOTopbiw BioiKwaioT o6pa3ijbi 
KopAOBbix HUTeR (nonyMeHHbix coeAHHeHMeM 5 
npoBO/ioK A^aMeTpoM 0,25 mm), c npuMepHO 12 
mm npoMe>KyTKaMH Me>KAy hmmh, m norpy«<eHHbD( 
b anacTOMepHbiti MaTepiia/i Ha my6MHy 12,5 mm. 

klcnbrraHne, npn kotopom M3MepflHDT 
aAre3wo Kaynyica k MeTa/my, coctomt H3 
onpeAeneHUfl ycunnfl, Heo6xoAHMoro An« Toro, 

MTo6bJ BWTaiAMTb OTAeilbHbie KOPAOBbie HUTU H3 

npn3MaTvmecKoro 6/iOKa. coAep>Kai4ero mx, h 
onpeAejienna CTeneHM noKpbiTMfl 
anacTOMepHbiM MaTepnanoM kopaobwx HMTew, 
M3B/ieMeHHbix ycunneM M3 6noica- 

MTo6bi M3MepnTb noTepio aAre3nn co 
BpeMeHeM, CHOBa npoBOA*T onucaHHoe Bbiuje 
wcnbiTaHne, ho yAaneHwe KopAOBbix HMtew 
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ocyinecTBjiHfoT nocne cTapeHna o6pa3i^a, 
KOTopoe coctomt b tom. 4TO o6pa3eu noMemawT 
Ha npeABapnTe/ibHo ycraHOB/ieHHoe BpeMj? 4 
AHfl b cpeAy c TeMnepaTypoPi 65 °C v\ 

OTHOCMTe/lbHOM BHaJKHOCTblO 90% 

M3 onucaHHbix Bbitue CMecu n o6pa3L\OB 
KopAa roTOBAT TaKoe we hhcjio o6pa3i40B, wto h 
o6pa3ijOB KopAa, no/iyveHHbix m npoBonoKM, 
3ainwineHHOM pasjiMHHbiMM TwnaMn paHee 
onucaHHbix noKpbrrwM. 

no/iyHeHHbie pe3ynbTaTbi npeACTasjieHbj b 
Ta6n. 4. 

B 3tom wcnbrraHHH Huc/ioBbie 3HaMeHnn 
MHAeKCOB noKpbrrwn o3HaMaK>T cneAyiomee: 
MHAeKC noKpbiTMfi 4 osHaMaeT, mto o6pa3eL\ 

KOPAOBO^ HUTU nOJIHOCTbK) nOKpbJT 

3/iacTOMepHbiM MaTepnanoM, 

Hhaskc noKpbiTufl 3 03HaHaeT, mto o6pa3ei^ 

KOPAOBOV^ HMTW Ha 2/3 nOKpbIT 3JiaCTOMepHblM 

MaTepnajioM, 

1/lHAeKC noKpbiTMfl 2 osHanaeT, mto o6pa3ei4 

KOPAOBO^ HMTM Ha 1/3 nOKpWT SJiaCTOMepHblM 

MaTepnanoM, 

HHAeKc noKpbiTMfl 1 03HanaeT, mto o6paseL^ 

KOPAOBOII HMTH BOBCe He HOKpbrT 3JiaCTOMepHblM 

MaTepnanoM. 

flaJibHe^ULine ncnbiTaHnyi npoBOA^T c 

06pa3LjaMM KOpAOBbtX HMTeK, M3rOTOBJieHHblX M3 
npOBO/lOKM, cooTBeTCTByiome^ M306p8TeHMIO, 

BHeApeHHOM B By/lKaHM30BaHHblM 3JiaCTOMepHblM 

MaTepnari, n c o6pa3i4aMH kopaobom hmtm Tuna 
N 2, H3roToaneHHofl m npoBonoKM, noKpbiTofl 
jiaTyHbfo c coAep)KaHMeM Mem 67,5% n t^MHKa 
32,5% An« Toro, mto6w yAOCTOBepnTbCfl b 
cymecTBOBaHHn paannMn^ Me>Kfly 

xapaKTepucTHKaMH aAresnn kopaobux HUTew" k 
anacTOMepHOMy MaTepna/iy m b uanmm 
KopposnH npoBonoKM, o6pa3yiou4eCi KopAOBbie 

HUTU. 

BbiujeynoMflHyTbie o6pa3i4bi KopAOBbix 
HHTeft BHOBb npeACTaa/iflJOT co6om o6pa3L^w 
KopAOBbix HUTeCi CTpoeHMfl 5 x 0,25 (T.e. 
coctomt k»3 nyHKa 5 npoBonoK AnaMeTjDOM 0,25 
mm) m oTJi^MaioTCfl Apyr ot Apyra TOJibKO 

pa3JlMHHblMM TVinaMU npOBOJIOKM, M3 KOTOpotf 
OHM I/I3FOTO BJieH bl , cneAPBaTeJIbHO, 3TM 

KopAOBbie Hutu 6yAyT o6o3HaMeHbJ b TeKCTe 
TeMM >Ke MHAeKcaMU, KOTopbie ncnojib30BaHbi 
Ana o6o3HaMeHna Tuna npoBonoKM, m KOTopoCi 

OHH M3 POTOB J1 e H b I . 

M3roTOBjri5?K)T iiJMHbi pa3MepoM 165 P 13 c 
noBepxHocTbio KaMeHHf? P4 (tread), ncnonb3yfl 
BbinjeonHcaHHyto cMecb Ana 4>opMnpoBaHHfl 
6peKepoB, a TaioKe o6pa3i^bi kopaobwx HHTefl A. 

B, C, COOTBeTCTByHDIAHX M306peTeHMK5, n 

o6pa3ei4 kopaobom hmtm, noKpbiTOft JiaTyHbio, 

0603HaHeHHblM Bbiiue N 2. 

M3 ujmh Hape3a)OT KycKM ujmpmhom 20 cm m 
noABepraioT nx CTapeHMK) b KaMepe c conenoM 
Bna>KHO aTMOc4>epow. 

ycnoBMfl o6pa6oTKM, kotodoA noABepraioT 
o6pa3i^bi, cneAytoiM^e: 

BpeMfl BbiAepwKM 20 n 40 Anew 

COJ151HOM paCTBOp 5%-Hblfi BOAHWM paCTBOp 

xnopwAa narpm 

ruioTHOCTb TyMana 1 ,5 cM 3 /qac Ha nnomaAM 
80 cm 2 

TeMnepaTypa BHyTpw KaMepbi 45°C 
flocne cTapeHM^ o6pa3i^bi o6pa6aTbiBa»OT 
An« yAaneHMJi anacTOMepHoro MaTepnana, 
o6pa3yiou^ero noBepxHOCTb KaMeHM«, pj\n Toro, 
HTo6u BHOBb nonymiTb cnov^ 6peKepHofl 
CTpyioypbi, coAepJKaLueii o6pa3uibi KopAa 
(npeAMeT nccneAOBaHna), m OTcioAa oi^eHMTb 
xapaicrepMCTHKM aAresMM KopAOBbix HMTew k 
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3/iacTOMepHOMy Maiepnany, b KOTopw* ohm 
BBeAeHbi. m HannHne Koppo3HH npoeonoKVi, 
o6pa3yK)iMeii KOpAOBbie hmtm. 

noAoGHyio nwc|)opMam4K) nonynaioT n ot 
o6paai40B, He noABepmyTbix CTapeHHio, t. e. 

nOJiyMeHHblX M3 ByniCaHM30BaHHblX LUMH, KaK 
TaKOBbOC. 

OnpeAeneHMe BenuMMHW aAre3MM 

BbinOJIHJlJOT, OTpbJBafl no TpM KOpAOBbie HMTH OT 

nonocoK 6peicepa, KawAa* nonocica OTAeneHa ot 
coceAHefi oahom* kodaoboi* HUTbio. npMHeM 
nocTOAHHO noAA e P^ Ba iot yron oTpwBa, 
paBHbiM 90°. 

nonyneHHbie AaHHbie npMBOAflTcn b Ta6n. 5. 

PaannMM« Me>KAy BennHMHaMM aAre3HM, 
coo6iAeHHbiMM Bbiiue Ana wcnbiraHMM MeTOAOM 
yAaneHMn M3 6noica (A TM 2229-80) a 

C006meHHflMM TOJlbKO MTO A™ MBTOAa OTpblBa 

ot nnocKM 6peicepa, HaonioAaeTca BcneACTBwe 
Toro. mto BbinojiH«K)TC« ncnbrraHun pa3TiMHHbix 

TVinOB. 

Bo bhkom cnyMae, na Bcex pe3y/ibTaTOB 
McnbrraHHtf cneAyeT, mto o6pa3ijbi KopAa, 

M3rOTOBJieHHOrO M3 npOBOflOKM, 

cooTBeTCTByioiueM M3o6peTeHMio, nocne 
BHeApeHna b anacTOMepHbifl MaTepwan. 
noKa3biBaioT nyntuyio aAre3Hio w nymuee 
conpoTMBfieHne Koppconn, mbm o6pa3L;bi KOpAa, 

HSrOTOBJieHHOrO M3 npOBJIOKM C JiaTyHHblM 

noKpbiTneM. 

0opMyna H3o6peTeHna: 

1. MeTaruiMMecKaB npoBonoKa Ana 
apMHpoBaHUfl M3AenMB, nsroTaariMBaeMbix \az 
onacTOMepHono iwaTepnana, coAepxcau^afl 
noKpbiTwe, cocroPLuee m AByx KOHueHTpwMecKMX 
cnoeB, pacnorto)KeHHbix oawh noBepx APyroro v\ 
M3roTOBJieHHbDC M3 cnnaBOB qnHKa c Ko6anbTOM 
m ijMHKa c HMKeneM, OTnMHaioinaacfl TeM, mto 
BHyTpeHHitfi cnofl noKptdTun BbinonHeH H3 
cnnaBa. coAep^au^ero 95 98% i^nHKa, a 
HapyKHbiw cnotf noKpbiTun BbinonHeH ms cnnaBa, 
coAep>KaiAero 50 90% Hwcen* hjim Ko6anbTa. 

2. npoBOJioKa no n.1, oTn^naioinaflca tsm, 

MTO BHyTpeHHHtt CnOM* nOKpblTMfl BbinOJIHeH H3 

cnnaBa uwHKa m Ko6anbTa. 

3. flpoBO/ioKa no n.1, OTn^Haiomajicfl TeM, 

MTO BHyTDeHHM^ Cnotf nOKpbJTM* BbinonneH M3 

cnnaBa i^nHKa c Ko6anbTOM. a HapyKHbifl cnoM 
M3 cnnaBa qnHKa c HMKeneM, npn coAep>*aHnn 
HMKenn 70 90% 

4. ripoBonoica no n.1, oniMHaiomaflCfl TeM, 

MTO BHyTpeHHMW" Cnofi nOKpbJTMfl BbinonHeH H3 

cnnaBa i^MHKa c KoSanbTOM, a napyKHbiw cnoM 
M3 cnnaBa i^MHKa c Ko6anbTOM npu coAepxannn 
Ko6anbTa 70 90% 

5. npoBonoKa no n.3 mv\ 4, oTnMMaK>ma*cfl 
TeM, mto bo BHyTpeHHeM cnoe noKpbiTMP 
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coAep)KaHMe Ko6anbTa cocraBnfleT MeHee 5% 

6. npoBonoKa no n.3 wnn 4. OTnMMaioiAaflCfl 
TeM, mto bo BHyTpeHHeM cnoe noKpbiTMfl 
coAep>KaHMe Ko6anbTa cocTaBnneT He oonee 
2% 

I. MsAenwe H3 CMecu ceTMaTwx 
onacTOMepHbix MaTepnanoB, coAep>Kainee 
apMvipyioiAyK) MeTannnMeacyK) npoBonoKy c 
noKpwTneM, cocTOfiinMM H3 AByx 
KOHueHTpuMecKnx cnoeB, pacnono>KeHHbix oamh 
noBepx APyroro m n3roToaneHHbix M3 cnnaBOB 
miHKa c Ko6anbTOM m ijHHKa c HHKeneM, 
OTnuMaiomeeca TeM, mto BHyTpeHHMfi enow 
noKpNTHfl BbinonHeH H3 cnnaBa, coAsp)Kaiuero 
95 98% LjHHKa, a napy>KHb}^ cno« noKpbrrwfl 
BbinonHeH M3 cnnaBa, coAep)Kainero 50 90% 
Hmcenfl win KooanbTa. 

8. l/l3Aenne no n.7. oTnuMaioineecfl TeM, mto 
BHyTpeHHwft cno« noicpbiTMfl apMnpyio^e^ 
npoBonoKM BbinonHeH «3 cnnaBa l^mhio c 

KOOanbTOM. 

9. UsAenne no n.7, OTnuMaiomeecfl TeM, mto 
BHyTpeHHM^ cnofl noicpbiTMfl apMnpyiomeR 
npoBonoKM BbinonneH M3 cnnaBa i^mhio c 
Ko6anbTOM, a Hapy>KHbifl enow - m cnnaBa tunica 
c HMKeneM npw cc-AepacaHHw HHKenn 70 90% 

10. H3Aenne no n.7, oTnuMaiomeecn tbm, mto 
BHyTpeHHHfo" cno^ noicpbiTun apMwpyioine^ 
npoBonoKM BbinonHeH na cnnaBa i^MHica c 
Ko6anbTOM, a Hapy>KHbM enow - M3 cnnaBa UMHKa 
c Ko6anbTOM npn coA©P>KaHMM KooanbTa b HeM 
70 90% 

II. ABTOMo6nnbnaH iiiUHa, coAepiKamafl 
apMnpyfoajyio MeTannnnecKyK) nposonoKy c 
noKpbiTneM, cocToniAMM H3 AByx 
KOHLjeHTpHMecKwx cnoeB, pacnonox<eHHbix oa^h 
nosepx APyroro m M3roTOBneHHbix na cnnaBOB 
UMHKa c KooanbTOM m i4MHKa c HMKeneM, 
oTnMMaioinaflCfl TeM, mto BHyTpeHHwB cnoi^ 
noKpbiTMfl BbinonHeH M3 cnnaBa, coAepwamero 
95 98% MMHua, a HapyxHbitf cno« noKpbiTMn 
BbinonHeH M3 cnnaBa, coAepxau^ero 50 90% 
HMKena MnM Ko6anbTa. 

12. LLInHa no n.1 1, OTnMMaiotnaacfl TeM, mto 
BHyTpeHHMM cnofi noKpbiTMji apMMpyiou^efl 
npoBonoKM BbinonHeH M3 cnnaBa i^MHKa c 
KooanbTOM. 

13. lilMHa no n.1 1, oTnMMaioinaflcw Tew, mto 
BHyTpeHHMR cnoM noKpbiTM« apMMpyiomeM 
npoBonoKM BbinonHeH na cnnaBa i^mhio c 
Ko6anbTOM, a Hapy>KHbiM enow - M3 cnnaBa i^MHKa 
c HMKeneM npM coAep>KaHMM HMKenn 70 90% 

14. UJMHa no n.11, oTnMMaioiAaflC9 TeM, mto 
BHyTpeHHMM enow noicpbiTMB apMMpyioiAeM 
npoBonoKM BbinonHeH M3 cnnasa l^mhio c 
Ko6anbTOM, a Hapy>KHbiM enow - M3 cnnaBa umhio 
c Ko6anbTOM npw coAepxaHMM Ko6anbra 70 90% 
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Ta 5n w na 1 



06pa3en npoBO- 


A 


B 


C 


Ni 


ilepeuA c/iotf 


95% Zn 


98% Zn 


98% Zn 


70% Zn 




5% Co 


2% Co 


2% Co 


30% Co 


BTOpOft CTtOM 


80% Ni 


80% Ni 


90% NI 


80% Ni 




20% Zn 


20% Zn 


10% Zn 


20% Zn 



Ta 6 n a t; a 2 



06pa3eu npOBO/iOKH 


A, B.C 


Ni 


norepn eeca noicpuTHfl 


20-30% 


MMHMMyM 40% 


KonnMecTBo npoBO/iOKM, Bupa6oraH- 






HOe H3 BOilOHMflbHOft AOCKO 


300 


100 


KonimecTBo npoBO/ioKM, npon3Be- 






AeHHoe ao KaxAoro o6puBa 


400 


100 
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CocTaB cMecw 


Ko/iMMecTBO, aec 


Haiypa/ibHUM KaynyK 


100 


OKCMA UHHK3 


8 


AHTM030H3HT 6PPD 


2 


KoMn/ieKCHan co/ib Ko6a/ibTa 




(Manobond 680C) 


0,5 


/laMnoBafl caxa HAF 


50 


YcKopme/ib - Santocure-MCR 


1 


Cepa 


6 



o 
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T a 6 n m 14 3 4 



06pa3MW, M3rOTOB/16HHW6 M3 CMeCM, 

coAep^aiuew o6pa3UW KOpAa 


A, B, C 


Ni 


Be/iMHMHa ycw/iua aa* ocymecTB/ie- 

HUfl vn^/ieHLifl KO DUO BO ft HUTU 113 06" 

pa3ua, He noABeprHyroro crape h wo 


537N 


414N 


Be/iMHMHa ycwiMfl A"* ocymecTB/ie- 

uMa \/nanPHua khdaoboA HMTM M3 ofr~ 

P33ua, noflBeprHyroro cTapeHiiio 


450N 


350N 


MHA6KC nOKpblTMfl K0PAOB0A HMTH, 
H3B7I6M6HHOR W3 06pa3l(d, He nOABep- 

rHyroro cTapeHMio 


4 


4 


HHfleKC nOKpblTMfl KOPAOBOW HMTM, 

M3B/ieMeHHovi M3 o6pa3ua. noABepr- 
Hyroro crapemiio 


3 


2 
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LUmhw 


AAre3M* 


CreneHb noKpw- 

TMfl 


CiieAW KOPP03MM 


CM 


LUmhu c 6peKepoM c kopaom A, 










B, C, Heo6pa6oTaHHbie b co/ie- 








© 


hom B/iaxHOfi KaMepe 


11N 


4 


HeT 




UJwHbi c 6peKepOM c kopaom A, 










B, C, o6pa6oTaHHbie b co/ieHoPi 










B/iaxHOfi KaMepe b Te^eHne 20 








a: 


AHew 


9N 


4 


To >Ke 




LUmhw c 6peicepoM c kopaom A. 










B, C, o6pa6oTaHHbie b co/ieHow 










B/iantHOft KaMepe b TeneHMe 40 










AHefl 


6N 


3 






LUmhw c 6peKepoM c kopaom 2, 
He o6pa6oTaHHwe b co/ieHoft 
B/ia>KHOM KaMepe 


8N 


3 
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npoAO/ixeHne Ta6/i. 5 



LUmhw 




CTeneHb noKpu- 

TMfl 


C/ieA« Koppo3wn 


UUmhu c 6peicepoM c kopaom 2, 
06pd60T3HHbie B co/ieHOft 

B/iaxHOw KaMepe b TeneHne 20 
Anew 


6N 


3 


HeT 


LUmhu c 6peicepOM c kopaom 
N2, o6pa6oxaHHbie b coneHofl 
B/iaxHoW KaMepe b TeseHwe 40 
AHefl 


3N 


1 


GneAbi 



